The end of winter stratification within the cold cyclonic trough of the Weddell gyre near 60øS between 5øE and the Greenwich meridian is resolved with the Mikhail Somov data set. The temperature maximum of the Weddell Deep Water (WDW) is, for the most part, less than 0.5øC, but warmer cells of WDW are found. These warm WDW cells have temperature, salinity, and oxygen properties similar to the WDW characteristic of the Weddell gyre inflow, which is situated to the southeast of the Mikhail Somov study region. The warm WDW cells are accompanied by domes in the pycnocline of 40 m amplitude over the surrounding pycnocline, while deeper isopycnals are depressed. Anticyclonic shear below the 27.83 a-0 isopycnal within the warm WDW cells is compensated by the cyclonic shear associated with the pycnocline dome. The pycnocline domes are exposed to about 50% greater entrainment by the turbulently active winter mixed layer, relative to the regional entrainment rate. This entrainment can significantly erode the warm cells in a single winter season, introducing excess heat and salt into the mixed layer. While the heat is lost to the atmosphere, the excess salt is not necessarily compensated by increased fresh water introduction. It is hypothesized that the warm WDW cells within the Weddell gyre trough are derived from instability within the frontal zone which extends from Maud Rise to the northeast, separating the Weddell warm regime from the cold regime. Greater than normal injection of warm WDW cells into the Weddell gyre trough would increase the surface salinity, which would tend to destabilize the pycnocline, increasing the probability of deep convection and polynya events.
The Mikhail Somov hydrographic data set resolves the thermohaline stratification during the transition phase from waxing to waning of the Southern Ocean sea ice cover. Sea ice covers the region near 60øS between 0 ¸ and 5øE in June, reaching a maximum northward extent during September and October. The region becomes ice free in mid-December (Antarctic Ice Charts, Navy-NOAA Joint Ice Center, Naval Polar Oceans Center, Suitland, Maryland). In 1981 the ice edge overtook the region between June 18 and 25, remained near 56øS from the end of July to early November, and retreated from the region during the third week of December. The Mikhail Somov data set reveals the cumulative effects of the 1981 austral winter and thus depicts the end of winter stratification, although the expedition took place in the austral spring.
The positions of the CTD-O2/Rosette hydrographic stations and the expendable bathythermograph (XBT) observations [Huber et al., 1983] , as well as ice core sites [Ackley et al., 1982] 
ENTRAINMENT OF THE WARM WDW CELLS
The pycnocline dome of the warm cells is exposed to more intense entrainment by mixed layer turbulence than is the surrounding deeper pycnocline. Within the warm cells the pycnocline intensity is stronger (Figure 11 ), which may be taken as evidence for enhanced entrainment [Phillips, 1977] . I0  20  30  40  50  60  70  80  90  I0  20  30  40  50  60  70  80  90  I0  20  30  40  50  60  70  80 However, this U value is most likely not representative. In addition, the relative ocean-ice motion at a depth of 1 m, within the logarithmic boundary layer, would be the appropriate value to use with Ca values [Langleben, 1982] . Such a value would be significantly less than U at 60 m. For example, calculating U from the winter entrainment rate determined from Mikhail Somov oxygen data [Gordon et al., this issue] yields a value of 8 cm/s. A reasonable conclusion of the entrainment estimates is that the 40 m pycnocline domes of the warm WDW cells would be expected to be significantly attenuated within a single icecovered season, introducing much of their heat and salt anomaly into the mixed layer. Warm cells that survive the winter would be subject to much less intense entrainment during the summer, when the density difference across the seasonal pycnoelinc increases to greater than 0.5 a-0 units.
DISCUSSION
As the warm cells are entrained, injecting excess heat and salt into the mixed layer, some impact on mixed layer characteristics is expected. The average mixed layer temperature and salinity observed from Mikhail Somov was -1.844øC and 34.2879/oo, respectively, which is 0.035øC above the freezing point (Figure 9 ). Pre-and post-cruise calibration of the CTD and independent calibration of the reversing thermometers [Huber et al., 1983 ] support the significance of the abovefreezing mixed layer temperature, which is believed a product of the upward flux of deep water heat. The excess heat would either be lost to the atmosphere in leads and thin ice or be used in the melting of sea ice Gordon et . Naturally, the area over which extra fresh water is required to maintain static stability depends on the degree to which the salinity anomaly spreads laterally within the mixed layer. It may spread rapidly into the entire regional mixed layer, in which case the required extra fresh water demand is not significant, though this ultimately depends on the number of warm cells. It is more likely that the excess salt introduced into the mixed layer is confined to the cell scale of tens of kilometers. Thus the local requirement for fresh water is large and may not be met. In this situation, the warm cell might convert to a convective chimney [Gordon, 1978; Killworth, 1979 
